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REMARKS 
Section 1-3. 35 U.S.C. § 103. Rejections. 

2. Claims 1-2, 5-8, and 11-19 are rejected under 35 U.S.C. §1 03(a) as being 
5 unpatentable over the Lum (EP Patent Application 0 681 186 A2) in view [of] Grabbe et al 

(U.S. Pat. No. 5,152,695). 

Applicant has canceled Claims 1-2, 5-8, and 1 1-19, without prejudice. Applicant reserves 
the right to present claims in a subsequent Application. 

10 

3. Claims 20-22 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over the 
Lum (EP Patent Application 0 681 186 A2) in view [of] Grabbe et al (U.S. Pat No. 
5,152,695) as applied to Claims 1-2, 5-8 above, and further in view of Strid (U.S. Pat No. 

4. 764,723). 

15 

The Office Action concedes that "LunVs and Grabbe's devices disclose the aforementioned 
limitations, but fail to disclose the use of the capacitor in the substrate. 

Applicant has canceled Claims 20-22, without prejudice. Applicant reserves the right to 
20 present claims in a subsequent Application. 

4. Allowable Subject Matter. 

The Office Action states that "Claims 3-4 and 9-10 are objected to as being dependent on 
a rejected base claim, but would be allowable if rewritten in independent form including all of 
25 the limitations of the base claim and any intervening claims " 

The Office Action also states that "[pjrior art fails to disclose the connector divided in two 
parts forming a removable mating connector with the rest of the claims limitations." 

30 Applicant has amended Claim 3, to claim an apparatus, comprising: 

"a daughter printed wiring board having a bottom surface and a top surface, and a 
plurality of electrical conductors extending from the bottom surface to the top surface; and 

a substrate having a probe surface and a connector surface, the probe surface 
having a plurality of spring probe contacts, the spring probe contacts comprising at least 
35 two metal layers, the geometry of the spring probe contacts formed by different levels of 
stress between the at least two metal layers, the connector surface having a plurality of 
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electrically conductive pads, a plurality of electrical connectors between each of the plurality 
of said spring probe contacts and each of the plurality of electrically conductive pads, and a 
plurality of electrical connections between the plurality of electrically conductive pads and the 
plurality of electrical conductors on the bottom surface of the daughter printed wiring board; 
5 and 

a connector comprising a plurality of electrical connections to the plurality of electrical 
conductors on the upper surface of the daughter printed wiring board, wherein the connector 
is a separable connector comprising a first connector half and a second connector half, the 
first connector half and the second connector half forming a removable mating connection 
1 0 ' between a plurality of electrical connections on the first half and a plurality of electrical 
connections on the second half, the plurality of electrical connections on the connector half 
connected to the each of the plurality of electrical conductors on the upper surface of the 
daughter printed wiring board." 

1 5 Applicant has amended Claim 9, to claim an apparatus, comprising: 

a daughter printed wiring board having a bottom surface and a top surface, and a 
plurality of electrical conductors extending from the bottom surface to the top surface; and 

a substrate having a probe surface and a connector surface, the probe surface 
having a plurality of spring probe contacts, the spring probe contacts comprising at least 
20 two metal layers > the geometry of the spring probe contacts formed by different levels of 
stress between the at least two metal layers, the connector surface having a plurality of 
electrically conductive pads, a plurality of electrical connectors between each of the plurality 
of said spring probe contacts and each of the plurality of electrically conductive pads, and a 
plurality of electrical connections between the plurality of electrically conductive pads and the 
25 plurality of electrical conductors on the bottom surface of the daughter printed wiring board; 

a connector comprising a plurality of electrical connections to the plurality of electrical 
conductors on the upper surface of the daughter printed wiring board; 

a probe card substrate having a top surface and a bottom surface, and a plurality of 
electrical conductors extending from the top surface to the bottom surface, the plurality of 
30 electrical conductors on the bottom surface of the probe card substrate in electrical contact 
with the plurality of electrical connections on the connector; and 

a mechanical connection between the daughter printed wiring board and the probe 
card substrate; 

wherein the connector is a separable connector comprising a first connector half and a 
35 second connector half, the first connector half and the second connector half forming a 
removable mating connection between a plurality of electrical connections on the first half 
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and a plurality of electrical connections on the second half, the plurality of electrical 
connections on the first connector half connected to each of the plurality of electrical 
conductors on the upper surface of the daughter printed wiring board, and the plurality of 
electrical connections on the second connector half connected to each of the electrical 
5 conductors on the probe card substrate. 

Applicant there submits that Claim 3 and Claim 9, as amended on independent form, 
include all of the limitations of the base claim and any intervening claims. As Claim 4 
depends on Claim 3, and as Claim 10 depends on Claim 9, and inherently include aH the 
1 0 limitations of the claims they depend from, they are seen to overcome the objections as 
well. 

5. Applicant has amended the Specification, to provide a claim for priority to related 
Applications. Applicant has also amended Claims 3-4 and 9-10, to provide consistent 
1 5 antecedent terminology. 



Applicant therefore respectfully submits that Claims 3-4 and 9-1 0, as amended, overcome 
20 the objections set forth in the Office Action. Applicant also submits that the amendments do 
not introduce new matter into the Application. Based on the foregoing, Applicant considers 
the invention to be in condition for allowance. Applicant earnestly solicits the Examiner's 
withdrawal of the rejections set forth in the prior Office Action, such that a Notice of Allowance 
is forwarded to Applicant, and the present application is therefore allowed to issue as a 
25 United States patent 



CONCLUSION 



Respectfully Submitted, 




30 



Michael A, Glenn 
Attorney For Applicant 
Reg. No. 30,176 



35 



Customer Number 22862 
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Marked-up Version to Show Changes in the Sp cification 

Please amend the Specification as follows: 

5 On page 1 , line 3 of the Application as filed, please insert the following Section: 

CLAIM FOR PRIORITY 

This application claims priority from. PCT International Application Number 

10 PCT/USOO/21012, filed 28 July 2000, which claims priority from U.S. Provisional 
Application 60/146,241 , filed 28 July 1999. 
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Status of the Claims 

What is claimed is: 
5 1. (Canceled) 

2. (Canceled) 

3. (Currently Amended) An apparatus, comprising: 

10 a daughter printed wiring board having a bottom surface and a top surface, and a 

plurality of electrical conductors extending from the bottom surface to theJop surface; and 

a substrate having a probe surface and a connector surface, the probe surface 
having a plurality of spring probe contacts, the spring probe contacts, comprising at least 
two metal layer s, the geometry of the spring probe contacts formed by different levels of 

15 stress between the at least two metal layers, the connector surface having a plurality of 
electrically conductive pads, a plurality of electrical connectors between each of the plurality 
of said spring probe contacts and each of the plurality of electrically conductive pads, and a 
plurality of electrical connections between the plurality of electrically conductive pads and the 
plurality of electrical conductors on the bottom surface of the daughter printed wiring board: 

20 and 

a connector comprising a plurality of electrical connections to the plurality of electrical 
conductors on the upper surface of the daughter printed wiring board Tho apparatus of 
Claim 2 , wherein said the connector is a separable connector comprising a first connector 
half and a second connector half, said the first connector half and said the second connector 
25 half forming a removable mating connection between a plurality of electrical connections on 
said- the first half and a plurality of electrical connections on said the second half, eaid the 
plurality of electrical connections on sate frig connector half connected to said the each of said 
the plurality of electrical conductors on said* the upper surface of said the daughter printed 
wiring board. 

30 

4. (Currently Amended) The apparatus of Claim 3, wherein said the separable connector 
is an area array connector. 

5. (Canceled) 
35 6. (Canceled) 
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7. (Canceled) 

8. (Canceled) 

5 9. {Currently Amended) An apparatus, comprising; 

a daughter printed wiring board having a bottom surface and a top surface, and a 
plurality of electrical conductors extending from the bottom surface to the top surface: and 

a substrate having a probe surface and a connector surface, the probe surface 
having a plurality of spring probe contacts, the spring probe contacts comprising at least 
10 two metal layers, the geometry of the spring probe contacts formed by different levels of 
stress between the at least two metal layers, the connector surface having a plurality of 
electrically conductive pads, a plurality of electrical connectors between each of the plurality 
of said spring probe contacts and each of the plurality of electrically conductive pads, and a 
plurality of electrical connections between the plurality of electrically conductive pads and the 
15 plurality of electrical conductors on the bottom surface of the daughter printed wiring board: 
a connector comprising a plurality of electrical connections to the plurality of electrical 
conductors on the upper surface of the daughter printed wiring board: 

a probe card substrate having a top surface and a bottom surface, and a plurality of 
electrical conductors extending from the top surface to the bottom surface, the plurality of 
20 electrical conductors on the bottom surface of the probe card substrate in electrical contact 
with the plurality of electrical connections on the connector and 

a mechanical connection between the daughter printed wiring board and the probe 
card substrate: 

The apparatus of Cla i m 6, wherein said the connector is a separable connector 
25 comprising a first connector half and a second connector half, sate th§ first connector half and 
said the second connector half forming a removable mating connection between a plurality 
of electrical connections on said the first half and a plurality of electrical connections on said 
the second half, said the plurality of electrical connections on the first connector half 
connected to said- each of said the plurality of electrical conductors on said the upper surface 
30 of said the daughter printed wiring board, and said the plurality of electrical connections on 
said the second connector half connected to each of said the electrical conductors on said thg 
probe card substrate. 

10. (Currently Amended) The apparatus of Claim 9, wherein said the separable connector 
35 is an area array connector 



Page 7 of 2 1 



PAGE 8/22* RCVD AT 1/1412004 6:10:08 PM [Eastern Standard Time] * SVR:USPT0«EFXRM/4 * DNIS:8729306 * CSID:650 474 8401 * DURATION (mm-ss):06-10 



01/14/2004 ffED 15:11 FAX 650 474 8401 GLENN PATENT GROUP 



1009/022 



11. (Canceled) 

12. (Canceled) 
5 13, (Canceled) 

14. (Canceled) 

15. (Canceled) 

10 

16. (Canceled) 

17. (Canceled) 
15 18. (Canceled) 

19. (Canceled) 

20. (Canceled) 

20 

21. (Canceled) 

22. (Canceled) 



25 23. (Withdrawn) A tile array, comprising; 

a tiling substrate having a width and a length and having a probe surface and a 
connector surface; 

at least one probe contact area located on said probe surface of said tiling substrate, 
each of said probe contact areas having a plurality of electrically conductive spring probes, 
30 said spring probes comprising at least two metal layers, the geometry of said spring 
probes formed by different levels of stress between said at least two metal layers; and 

a plurality of electrical connections extending through said tiling substrate between 
each of said plurality of said spring probes and said connector surface. 
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24. (Withdrawn) The tile array of Claim 23, wherein each of said plurality of electrically 
conductive spring probes on said probe surface of said tiling substrate are 
photolithographically patterned springs. 

5 25. (Withdrawn) The tile array of Claim 23, wherein said plurality of electrical connections 
extending through said tiling substrate between each of said plurality of said spring probes 
and said connector surface are metalized vias. 

26. (Withdrawn) The tile array of Claim 23, wherein said tiling substrate further comprises 
10 at least one insulated reference plane. 

27. (Withdrawn) The tile array of Claim 23, wherein said tiling substrate has a low thermal 
coefficient of expansion . 

1 5 28. (Withdrawn) The tile array of Claim 23, wherein said at least one probe contact area is 
aligned along said probe surface, 

29. (Withdrawn) The tile array of Claim 23, further comprising: 

a plurality of ball grid array solder connections on said connector surface of said tiling 
20 substrate, each of said ball grid array solder connections connected to each of said plurality 
of electrical connections on said connector surface of said tiling substrate. 

30. (Withdrawn) The tile array of Claim 23, wherein at least one of said plurality of probe 
contact areas is comprised of a plurality of contact regions aligned along said width and said 

25 length of said probe surface. 

31 . (Withdrawn) A tiled probe assembly for connection to at least one integrated circuit 
device on a wafer, comprising: 

a plurality of tiling substrates having a width and a length, each having a probe 
30 surface and a connector surface; 

a plurality of probe contact areas located on said probe surface of each of said 
plurality of tiling substrates, each of said probe contact areas having a plurality of electrically 
conductive spring probes, said spring probes comprising at least two metal layers, the 
geometry of said spring probes formed by different levels of stress between said at least 
35 two metal layers; 
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a plurality of electrical connections extending through each of said substrates 
between each of said plurality of said electrically conductive spring probes and said 
connector surface; and 

a probe card substrate having a first surface and a second surface and a plurality of 
5 electrically conductive vias between said first surface and said second surface; 

whereby each of said plurality of tiling substrates are positioned on said first surface 
of said probe card substrate, and whereby each said plurality of electrical connections are 
connected to each of said plurality of electrically conductive vias. 

10 32, (Withdrawn) The tiled probe assembly of Claim 31 , wherein said probe card 
substrate is comprised of a material having a similar thermal coefficient of expansion to said 
wafer. 

33. (Withdrawn) The tiled probe assembly of Claim 31 , wherein each of said plurality of 
15 tiling substrates provides a plurality of electrical connections to a single of said least one 

integrated circuit device through said plurality of electrically conductive spring probes. 

34. (Withdrawn) The tiled probe assembly of Claim 31 , wherein each of said plurality of 
tiling substrates provides a plurality of electrical connections to a plurality of said integrated 

20 circuit devices through said plurality of electrically conductive spring probes. 

35. (Withdrawn) The tiled probe assembly of Claim 31, wherein said plurality of tiling 
substrates provides a plurality of electrical connections to said at least one integrated circuit 
device through said plurality of electrically conductive spring probes. 

25 

36. (Withdrawn) The tiled probe assembly of Claim 31 , wherein each of said plurality of 
tiling substrates has a low thermal coefficient of expansion. 

37. (Withdrawn) The tiled probe assembly of Claim 31, wherein each of said probe 
30 oontact areas for each of said plurality of tiling substrates is aligned along said length of each 

of said probe surfaces. 

38. (Withdrawn) The tiled probe assembly of Claim 31 , further comprising; 

a plurality of ball grid array solder connections on said connector surface of each of 
35 said plurality of tiling substrates, in which each of said ball grid array solder connections is 
connected to each of said plurality of electrical connections. 
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39. (Withdrawn) The tiled probe assembly of Claim 31 , wherein each of said plurality of 
probe contact areas is comprised of a plurality of contact regions aligned along said probe 
surface. 

5 

40. (Withdrawn) A burn-in apparatus for at least one electrical device, comprising: 

a burn-in board substrate having a first surface and a second surface, and a plurality 
of electrical conductors extending from said first surface to said second surface; 

at least one contactor chip substrate having a connection surface, a probe contact 
10 surface, a plurality of flexible electrically conductive probe springs extending from said 
probe contact surface, said probe springs comprising at least two metal layers, the 
geometry of said probe springs formed by different levels of stress between said at least 
two metal layers, and a plurality of electrical connections extending through each of said at 
least one said contactor chip substrate between each of said plurality of said flexible 
1 5 electrically conductive probe springs and said connector surface; and 

a plurality of electrical connections between each of said plurality of electrical 
conductors on said second surface of said burn-in board substrate and each of said plurality 
of said electrical contacts on said connection surface of each of said at least one said 
contactor chip substrate. 

20 

41. (Withdrawn) The bum-in apparatus of Claim 40, wherein said plurality of flexible 
electrically conductive probe springs are photolithographically patterned springs. 

42. (Withdrawn) The bum-in apparatus of Claim 40, wherein each of said plurality of 
25 electrical connections between each of said plurality of electrical conductors on said second 

surface of said burn-in board substrate and each of said plurality of said electrical contacts on 
said connection surface of each of said at least one said contactor chip substrate is a solder 
ball connection. 

30 43. (Withdrawn) The bum-in apparatus of Claim 40, wherein a board vacuum port is 
defined between said first surface and said second surface of said burn-in board substrate, 
and wherein a connector vacuum port is defined between said . connection surface and said 
probe contact surface of said contactor chip substrate, whereby said board vacuum port 
and said connector vacuum port are generally aligned, such that an external vacuum applied 

35 to said board vacuum port at said first surface of said burn-in board substrate Is also applied 
to said connector vacuum port of said contactor chip substrate. 
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44. (Withdrawn) The burn-in apparatus of Claim 43, further comprising: 

an air seal defined between said second surface of said burn-in board substrate and 
said connection surface of said contactor chip substrate. 

5 

45. (Withdrawn) The bum-in apparatus of Claim 40, wherein each of said plurality of 
electrical connections are micro ball grid array connections. 

46. (Withdrawn) The burn-in apparatus of Claim 40, further comprising; 

1 0 a clamp plate adapted to hold said electrical device against said plurality of flexible 

electrically conductive probe springs extending from said probe contact surface of said 
. contactor chip substrate. 

47. (Withdrawn) The burn-in apparatus of Claim 46, further comprising: 

15 at least one spring pad located between each of said at least one electrical device 

and said clamp plate. 

48. (Withdrawn) A process, comprising the steps of: 

providing a first substrate having a first surface and a second surface, said second 
20 surface having at least one non-planar conductive probe spring extending therefrom, said at 
least one non-planar conductive probe spring comprising at least two metal layers, the 
geometry of said at least one non-planar conductive probe spring formed by different 
levels of stress between said at least two metal layers, said at least one non-planar 
conductive probe spring further comprising a probe tip; 
25 applying an electrically conductive coating to said second surface of said first 

substrate and said at least one non-planar conductive probe spring; 

establishing a masking material on at least said probe tip of said at (east one non- 
planar conductive probe spring; 

curing said established masking material; 
30 etching said coated and cured masked substrate to substantially remove portions of 

said electrically conductive, coating which are not protected by said cured masking material; 
and 

stripping said cured masking material from said substrate assembly. 

35 49. (Withdrawn) The process of Claim 48 f wherein said at least one non-planar conductive 
probe spring is formed by sputter deposition. 
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50. (Withdrawn) The process of Claim 48, wherein said at least one non-planar conductive 
probe spring is formed by a photolithographic process. 

5 51. (Withdrawn) The process of Claim 48, wherein said electrically conductive coating 
comprises titanium nitride. 

52. (Withdrawn) The process of Claim 48, wherein said electrically conductive coating 
comprises rhodium. 

10 

53. (Withdrawn) The process of Claim 48, wherein said electrically conductive coating 
comprises palladium. 

54. (Withdrawn) The process of Claim 48, wherein said electrically conductive coating 
15 comprises tungsten. 

55. (Withdrawn) The process of Claim 48, wherein said electrically conductive coating 
comprises nickel. 

20 56. (Withdrawn) The process of Claim 48, wherein said electrically conductive coating 
comprises beryllium copper. 

57. (Withdrawn) The process of Claim 48, wherein said electrically conductive coating is an 
inert coating. 

25 

58. (Withdrawn) The process of Claim 48, wherein said electrically conductive coating is 
resistant to galling. 

59. (Withdrawn) The process of Claim 48, wherein said electrically conductive coating Is 
30 resistant to oxidation. 

60. (Withdrawn) The process of Claim 48, wherein said step of curing said established 
masking material is provided by baking said first substrate. 
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61.. (Withdrawn) The process of Claim 48, wherein said step of establishing a masking 
material on at least said probe tip of said at least one non-planar conductive probe spring 
further comprises the steps of : 

establishing a layer of said masking material on a second planar substrate; and 
5 partially and controllably dipping said at least one non-planar conductive probe 

spring on said first substrate into said established layer of said masking material. 

62. (Withdrawn) The process of Claim 60 ? wherein said second planar substrate further 
comprises at least one dipping standoff. 

10 

63. (Withdrawn) The process of Claim 48, wherein said step of establishing a masking 
material on said at least said probe tip of said at least one non-planar conductive probe 
spring further comprises the steps of: 

establishing a layer of said masking material on a cylindrical roller; 
1 5 providing a means for positioning said cylindrical roller at a controlled distance from 

said second surface of said first substrate; and 

rolling said cylindrical roller across said positioning means to establish said masking 
material on said at least said probe tip of said at least one non-planar conductive probe 
spring. 

20 

64. (Withdrawn) The process of Claim 48, wherein said masking material comprises 
photoresist. 

65. (Withdrawn) The process of Claim 64, wherein said photoresist is approximately 1 0 
25 microns deep. 

66. (Withdrawn) The process of Claim 48, wherein said masking material comprises 
silicone. 

30 67. (Withdrawn) The process of Claim 48, wherein said masking material comprises wax. 

68. (Withdrawn) The process of Claim 48, wherein said masking material comprises 
epoxy. 

35 69. (Withdrawn) The process of Claim 48, wherein said etching step comprises ion milling. 
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70. (Withdrawn) The process of Claim 48, further comprising the steps of. 

applying a hard mask to said second surface of said first substrate and said at least 
one non-planar conductive probe spring after said step of applying said electrically 
conductive coating; and 

5 removing said applied hard mask from said second surface of said first substrate and 

said at least one non-planar conductive probe spring to substantially remove portions of 
said hard mask which are not protected by said masking material, after said step of 
establishing said masking material on at least said probe tip of said at least one non-planar 
conductive probe spring. 

10 

71 . (Withdrawn) The process of Claim 70, further comprising the step of; 

removing said established masking material from each of said at least one said 
probe tip of said at least one norvplanar conductive probe spring, after said removing of . 
said hard mask. 

15 

72. (Withdrawn) The process of Claim 70, wherein said removing of said hard mask is 
provided by etching said applied hard mask from said second surface of said first substrate 
and said at least one non-planar conductive probe spring to substantially remove portions 
of said hard mask which are not protected by said masking material. 

20 

73. (Withdrawn) A test apparatus for an integrated circuit wafer, comprising: 

a probe card substrate having a bottom surface and a top surface, and a plurality of 
electrical conductors extending from said bottom surface to said top surface; 

a substrate having a probe surface and a connector surface, said probe surface 
25 having a plurality of spring probe contact tips, and a plurality of electrical connections 
extending through said substrate between each of said plurality of said contact tips and said 
connector surface; 

a plurality of flexible electrically conductive connections between each of said plurality 
of electrical connections on said substrate and each of said electrical conductors on said 
30 bottom surface of said probe card substrate; and 

wherein said substrate is supported, relative to said probe card, such that said 
substrate can pivot slightly about it's center and simultaneously provide support to engage 
said plurality of said spring probe contact tips against a surface of said integrated circuit 
wafer, 

35 
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74. (Withdrawn) The test apparatus of Claim 73, further comprising: 

a suspension mechanism between said substrate and said probe card, allowing 
slight movement of said substrate towards or away from said probe card; and 

a plurality of steel wires extending between said suspension mechanism and said 
5 substrate; 

wherein said substrate is suspended by said plurality steel wires such that said 
substrate is perpendicularly movable relative to said probe card. 

75. (Withdrawn) The test apparatus of Claim 73, wherein sad probe card substrate 
10 includes a plurality of leg openings defined between said bottom surface and said top 

surface, and further comprising: 

a leaf spring located above said upper surface of said probe card substrate, said leaf 
spring having a oenter bridge attachment region and an outside region, said outside region 
including means for attachment to an external test structure; and 
15 a bridge having a central structure and a plurality of legs extending downwardly 

through said plurality of leg openings in said probe card substrate, said central structure of 
said bridge attached to said center attachment region of said leaf spring; 

wherein said substrate is attached to each of said plurality of legs of said bridge. 

20 76. (Withdrawn) The test apparatus of Claim 73, wherein said plurality of flexible 
electrically conductive connections are springs, and wherein said substrate is suspendedly 
supported from said probe card by said flexible electrically conductive spring connections. 

77. (Withdrawn) The test apparatus of Claim 73, wherein said substrate is a membrane 
25 structure, and wherein said flexible electrically conductive connections are flexible flaps 

having connector contacts, said connector contacts being connected to said each of said 
electrical conductors on said probe card substrate. 

78. (Withdrawn) The test apparatus of Claim 73, further comprising: 

30 at least one lower substrate standoff fixedly attached to said probe surface of said 

substrate. 

79. (Withdrawn) The test apparatus of Claim 73, further comprising: 

a travel limit mechanism which limits perpendicular travel of said substrate in relation to 
35 said probe card. 
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80- (Withdrawn) The test apparatus of Claim 73, further comprising: 

a separable connector between said substrate and said probe card, said separable 
connector having a lower connector half and an upper connector half, wherein said lower 
connector half includes a plurality of electrical connections to each of said plurality of flexible 
5 electrically conductive connections on said substrate, wherein said upper connector half 
includes a plurality of electrical connections to each of said plurality of said electrical 
conductors on said bottom surface of said probe card substrate, and wherein said lower 
oonnector half and said upper connector half are separably correctable, such that electrical 
contact is separably established between each of said plurality of electrical connections on 
10 said lower connector half and each of said plurality of electrical connections on said upper 
connector half. 

81 . (Withdrawn) The test apparatus of Claim 73, wherein said substrate includes a plurality 
of holes defined therethrough between said probe surface and said connector surface, and 

1 5 wherein each of said plurality of electrical connections between each of said contact tips and 
each of said flexible electrically conductive connections are electrically conductive vias 
located within each of said plurality of holes in said substrate. 

82. (Withdrawn) The test apparatus of Claim 73, wherein said substrate is electrically 
20 insulative. 

83. (Withdrawn) The test apparatus of Claim 73, wherein said substrate is dielectric. 

84. (Withdrawn) The test apparatus of Claim 73, wherein said substrate is electrically 
25 conductive. 

85. (Withdrawn) The test apparatus of Claim 73, wherein said substrate includes an 
access opening defined therethrough between said probe surface and said connector 
surface which permits access to said surface of an integrated circuit wafer when said 

30 substrate is placed over said surface of an integrated circuit wafer. 

86. (Withdrawn) A test apparatus, comprising; 

a probe card substrate having a bottom surface and a top surfaoe, and a plurality of 
electrical conductors extending from said bottom surface to said top surface; 
35 a substrate having a probe surface and a connector surface, said probe surface 

having a plurality of contact tips, and a plurality of electrical connections extending through 
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said substrate between each of said plurality of said contact tips and said connector surface; 
and 

a separable connector comprising a first connector half and a second connector half, 
said first connector half and said second connector half forming a removable mating 
5 connection between a plurality of electrical connections on said first half and a plurality of 
electrical connections on said second half, said plurality of electrical connections on first 
connector half connected to said each of said plurality of electrical connections on said 
substrate, and said plurality of electrical connections on said second connector half 
connected to each of said electrical conductors on said probe card substrate. 

10 

87. (Withdrawn) The test apparatus of Claim 86, wherein said separable connector is an 
area array connector. 

88. (Withdrawn) The test apparatus of Claim 86, wherein said separable connector is an 
1 5 interposer connector. 

89. (Withdrawn) The test apparatus of Claim 86, wherein said substrate is electrically 
insulative. 

20 90. (Withdrawn) The test apparatus of Claim 86, wherein said substrate is dielectric. 

91. (Withdrawn) The test apparatus of Claim 86, further comprising: 

a capacitor incorporated as an assembled component on said substrate. 

25 92. (Withdrawn) The test apparatus of Claim 91, wherein said capacitor is a fabricated 
component on said substrate. 

93. (Withdrawn) The test apparatus of Claim 91, wherein said substrate is composed of 
silicon and wherein said capacitor is a fabricated component within said substrate. 

30 

94. (Withdrawn) A test apparatus, comprising: 

a probe card substrate having a bottom surface and a top surface, and a plurality of 
electrical conductors extending from said bottom surface to said top surface; 

a daughter printed wiring board having a bottom surface and a top surface, and a 
35 plurality of electrical conductors extending from said bottom surface to said top surface; 
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a substrate having a probe surface and a connector surface, said probe surface 
having a plurality of contact tips, and a plurality of electrical connections between each of 
said plurality of said contact tips and said connector surface; 

a separable connector comprising a first connector half and a second connector half, 
5 said first connector half and said second connector half forming a removable mating 
connection between a plurality of electrical connections on said first connector half and a 
plurality of electrical connections on said second connector half, said plurality of electrical 
connections on first connector half connected to said each of said plurality of electrical 
conductors on said upper surface of said daughter printed wiring board, and said plurality of 
1 0 electrical connections on said second connector half connected to each of said electrical 
conductors on said probe card substrate; and 

a plurality of flexible electrically conductive connections between each of said plurality 
of electrical connections on said connector surface of said substrate and each of said plurality 
of electrical conductors on said bottom surface of said daughter printed wiring board. 

15 

95. (Withdrawn) The test apparatus of Claim 94, wherein said substrate is electrically 
insulative. 

96. (Withdrawn) The test apparatus of Claim 94, wherein said substrate is at least partially 
20 electrically conductive. 

97. (Withdrawn) The test apparatus of Claim 94, wherein said probe card substrate 
includes a plurality of leg openings defined between said bottom surface and said top 
surface, and wherein said daughter printed wiring board includes a plurality of leg access 

25 holes defined between said bottom surface and said top surface, and further comprising: 

a leaf spring located above said upper surface of said probe card substrate, said leaf 
spring having a center bridge attachment region and an outside region, sad outside region 
including means for attachment to an external test structure; and 

a bridge having a central structure and three or more legs extending downwardly 
30 through said plurality of leg openings in said probe card substrate and through said plurality 
of leg access holes in said daughter printed wiring board, said central structure of said bridge 
attached to said center attachment region of said leaf spring; 

wherein said substrate is attached to each of said plurality of legs of said bridge. 

35 98. (Withdrawn) The test apparatus of Claim 94, wherein said substrate includes a plurality 
of holes defined therethrough between said probe surface and said connector surface, and 
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wherein each of said plurality of electrical connections between each of said contact tips and 
said connector surface are electrically conductive vias located within each of said plurality of 
holes. 

5 99. (Withdrawn) The test apparatus of Claim 94, further comprising: 

at least one lower substrate standoff fixedly attached to said probe surface of said 
substrate. 

100. (Withdrawn) The test apparatus of Claim 94, further comprising: 

10 a travel limit mechanism which limits perpendicular travel of said substrate in relation to 

said daughter printed wiring board. 

101. -(Withdrawn) An improved spring probe assembly between a substrate and an 
electrically conductive elastic member comprised of a plurality of layers* each having an 

15 internal stress, wherein said electrically conductive elastic member includes a fixed portion 
attached to said substrate and a flat free portion which extends from said substrate h 
reaction to said internal stress, wherein the improvement comprises: 

at least one probe tip protruding a distance from a shoulder on said flat free portion of 
said electrically conductive elastic member, whereby said distance of said protruding probe 

20 tip is determined by a desired penetration of said electrically conductive elastic member into 
a probed material. 

102. (Withdrawn) An improved spring probe assembly between a substrate and two 
opposing electrically conductive flexible spring probes comprised of a plurality of layers 

25 each having an internal stress, wherein each said electrically conductive flexible, spring 
probe includes a fixed portion attached to said substrate and a free portion which extends 
from said substrate in reaction to said internal stress, said free portions having a plurality of 
probe tips, wherein the improvement comprises: 

an overlapping interleaved portion defined on said substrate between said plurality 

30 of probe tips of said opposing electrically conductive flexible spring probes. 

103. (Withdrawn) A process for establishing a probe card assembly which provides 
planarity compliance in relation to a planar wafer, comprising the steps of: 

providing a probe card substrate having a bottom surface and a top surface, and a 
35 plurality of electrical conductors extending from said bottom surface to said top surface; 
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providing a probe substrate having a probe surface, a connector surface, and a 
central area, said probe surface having a plurality of oontact tips, and a plurality of electrical 
connections extending through said probe substrate between each of said plurality of said 
contact tips and said connector surface; 
5 establishing a plurality of electrically conductive connections between each of said 

plurality of electrical connections on said probe substrate and each of said electrical 
conductors on said probe card substrate; and 

supporting said probe substrate relative to said probe card substrate, such that said 
probe substrate can pivot slightly about said central area and simultaneously provide 
1 o support to engage said plurality of said contact tips against a surface of said planar wafer. 
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